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ABSTRACT 

The present invention relates to a packaging method for a ball grid array (BGA) 
integrated circuit QC), more particularly to a packaging method for a BGA IC without 
utilizing a lead frame as a base plate and without implantii^ solder balls, thereby 
allowing a packaged IC to have a very small thickness and avoiding insufficient 
strength due to solder balls. The method comprises the steps of: covering a copper sheet 
with a firet patterned dry fihn; slightly etching the surfece of the copper sheet to form 
recesses that will provide external contact positions of the BGA IC; electroplating the 
recesses with metal to form a first electroplated layer; removing the first dry fihn; 
covering the top of the coppw sheet with a second patterned dry film; electroplating the 
top of the copper sheet with metal to form a second electroplated layer that corresponds 
to internal contact positions of the BGA IC; covering the top of the resulting structure 
with a third patterned dry film that exposes a desired bond pad area; electroplating the 
bond pad area with metal to form a third electroplated layer, removing the second and 
third diy fihns; implanting an IC chip; drawing wires; sealmg the chip and the wires 
with a resin; etching the copper sheet; and covering the bottom of the resulting structure 
with a patterned greeai paint, thereby packaging the BGA IC and utilizing the first 
electroplated layer as the external contact positions and witiiout utili2dng a base plate 
therein. 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a packaging method for a ball grid array (BGA) 
integrated drcuit ^C), more particularly to a packaging method for a BGA IC without 
utiliang a base plate and solder balls, thereby allowing a packaged IC to have a very 
small thickness and an improved structural strength. 

2. Description of Related Ait 

Nowadays, there are various methods for packaging ICs, e g. DIP, PGA, BGA, 
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TAB, etc, in different applications. With inspect to BGA (ball grid array), An array of 
solder balls as contact positions are disposed on the bottom of an IC package, which 
wUl be correspondingly soldered to contact positions on a printed circuit board. In a 
conventional EGA pack^^ng method, however, it is necessary to provide a base plate 
as a supporting plate to carry the chip and the solder balls. Such a packaged IC with a 
base plate has a considerable thickness, thereby occupying a sizable space when being 
applied to a small-sized device such as a notebook computer or a sub-notebook 
compute. Further, because of insufficient strength provided by the solder balls that are 
additionally attached to the bottom, the solder balls may be easily detached from the 
packaged IC in tension. 



SUMMARY OF THE INVENTION 

One objective of the present invention is to provide an improved packaging 
method for a BGA IC without utilizing a base plate as a supporting plate, therefore 
reducing the thickness of the packaged BGA IC- 

Another objective of the present invention is to provide an improved packaging 
method for a BGA IC without utilizing solder balls that are additionally attached, 
therefore enhancing the strength at the contact positions of the packaged BGA IC. 

In accordance with the present invention, the packaging method for a BGA IC 
comprises the steps of: covering a copper sheet with a first patterned dry jSlm; slightly 
etching the surface of the copper sheet to form recesses that will provide extemal 
contact positions of the BGA IC; electroplating the recesses with metal to form a first 
electroplated layer covering the recesses; removing the first dry film; covering the top 
of the copper sheet with a second patterned dry film; electroplating the top of the copper 
sheet with metal to form a second electroplated layer that corresponds to internal 
contact positions of the BGA IC; covering the top of the resulting structure with a third 
patterned dry film that reposes a desired bond pad area; electroplating tlie bond pad 
area with metal to form a third electroplated layer; removing the second and third dry 
films; implanting the IC chip; drawing wires; sealing the chip and the wires with a resin; 
etching the copper sheet to expose the bottoms of the recesses that are the downward 
protrusions of the first electroplated layer; and covering the bottom of the resulting 
structure with a patterned green paint. 

Other objectives, advantages and novel features of the invention will become more 
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^parent from the following detailed description when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 A to IK are schematic cross-sectional views illustrating the steps of the 
packaging mediod for a BGA IC in accordance with the present invention, wherein: 
Fig. 1 A: slightly etching to form recesses; 

Fig, IB: electroplating the recesses with nickel, gold, nickel and tin; 
Fig. IC: removing the first dry film; 

Fig. ID: electroplating the circuit areas with nickel, copper and gold; 

Fig. IE: applying the third dry film; 

Fig. IF: electroplating the bond pad area witli gold; 

Fig. IG: removing the second and third dry fihns; 

Fig. IH: implanting a chip and drawing wires; 

Fig. II: resin sealing; 

Fig. I J: etching the copper sheet and applying the green paint; and 
Fig. IK: removing nickel. 

REFERENCE NUMERALS OF THE ELEMENTS IN THE DRAWINGS 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 



A preferred embodiment illustrating the steps of the packaging method for a BGA 
IC in accordance with the present invention vvill be described in detail witli reference to 
the accompanying drawings. 

With Reference to Fig. 1 A, a copper sheet 10 is covered with a J5rst patterned dry 
j5bn 20 that will assist in forming external contact positions of a BGA IC. The dry film 
20 is patterned by exposure/development techniques well known in the art. With the 
first patterned dry film 20 as a mask, the surfece of the copper sheet 1 0 uncovered with 
the first patterned dry film 20 is then slightly etched to form substantially round 
recesses 1 1 in the copper sheet 10. The positions of these recesses 1 1 correspond to the 
external contact positions of the BGA IC. 

Still with the first patterned dry film 20 as a mask, the recesses 1 1 arc electroplated 
in sequence with nickel, gold, nickel and tin to form a first electroplated layer 30 to 
cover the recesses 11, as shown in Fig. IB. Thus, the first electroplated layer 30 can be 
regarded as a combination of several sub-layers. The first dry film 20 is then removed, 
as shown in Fig. I C- 

With Reference to Fig, ID, the top of the copper sheet 10 is covered with a second 
patterned dry film 40 that corresponds to desired circuit areas and exposes the central 
portion of the copper sheet 1 0 and all of the first electroplated layer 30. With the second 
patterned dry film 40 as a mask, the central portion of the copper sheet 10 and all of the 
first electroplated layer 30 are then electroplated with nickel, copper and gold to form a 
second electroplated layer 50 that corresponds to internal contact positions of ttie BGA 
IC. 

The top of the resulting structure is fiirther covered with a third patterned dry film 
41 that exposes a desired bond pad area, as shown in Fig. IE, With the third patterned 
dry film 41 as a mask, the bond pad area is then electroplated with gold to form a tliird 
electroplated layer 52, as shown in Fig. IF. 

As shown in Fig. IG, the second and third dry films 40 and 41 are removed, 
leaving the second and third electroplated layers 50 and 52 as well as the first 
electroplated layer 30 in the recesses 1 1 of the copper sheet 10. 

With Reference to Fig. IH, an IC or LSI chip 60 is implanted onto the central 
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portion of the copper sheet 10 that was previously covered with a silver paste 90, The 
terminals of the chip 60 are electrically connected witli the bond pad area by gold wires 
61. For example, gold wires 61 are drawn between the chip 60 and the third 
electroplated layer 52 in the bond pad area. 

The chip 60 and the gold wires 61 are then sealed with a protective resin 70 as 
shown in Fig- 1 1. After the protective resin 70 is cured, it is firm enough to support the 
elements therein. The copper sheet 10 is then etched away to expose the bottoms of the 
recesses 11, which now are downward round protrusions of the first electroplated layer 
30 on the bottom of the resulting structure. Since the bottom sub-layer of the first 
electroplated layer 30 is nickel, the first electroplated layer 30 will not be etched by the 
etchant used in copper etching. Therefore, the copper sheet 10 can be completely 
removed without damage to the first electroplated layer 30. 

With Reference to Fig. I J, the bottom of the resulting structure is then covered 
with a patterned green paint 80 that exposes the downward protrusions of the first 
electroplated layer 30 serving as the external contact positions. The green paint 80 is 
patterned in a photosensitive way similar to the exposure/development techniques 
applied to the dry films 20, 40 and 41 . 

A sub-layer, i.e. a nickel layer, on the top of the protrusions of the first 
electroplated layer 30 is then removed to expose the next sub-layer, i.e. a gold layer^ as 
shown in Fig. IK, thereby finishing the BGA IC package. 

As described above, the copper sheet 10 is temporarily used as a supporting plate 
to carry the chip 60. After the chip 60 is sealed with a resin, the copper sheet 10 can be 
etched away, reducing the thickness of the BGA package. Further, the first electroplated 
layer 30 is used as the external contact positions that are securely embedded in the BGA 
package, eliminating the use of solder balls that are poor in attachment and tensile 
strength. 

It is to be understood, however, that even though numerous characteristics and 
advantages of the present invention have been set forth in the foregoing description, 
together with details of the structure and function of the invention, the disclosure is 
illustrative only, and changes may be made in detail, especially in matters of shape, size, 
and arrangement of parts within the principles of the invention to the fiill extent 
indicated by the broad general meaning of the terms in which the appended claims are 
expressed. 
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CLAIMS 



1. A packaging metixod for a ball grid array (BOA) integrated circuit (IC) without 
utilizing a base plate and solder balls, comprising the steps of: 

covering a copper sheet with a first patterned dry film that will assist in formmg 

external contact positions of said BG A IC; 
slightly etching the surface of said copper sheet uncovered with said first patterned 

dry film to form substantially round recesses; 
electroplating said recesses with metal to form a first electroplated layer covering 

said recesses; 
removing said first dry film; 

covering the top of said copper sheet with a second pattemed dry film that 

corresponds to desired circuit areas and exposes the central portion of said 

copper sheet and all of said first electroplated layer; 
electroplating said central portion of said copper sheet and all of said first 

electroplated layer with metal to form a second electroplated layer; 
covering the top of the resulting stmcturc with a third pattemed dry film tiiat 

exposes a desired bond pad area; 
electroplating said bond pad area with, metal to form a third electroplated layer; 
removing said second and third dry films; 

implanting an IC chip on said central portion of said copper sheet, electrically 

connecting the terminals of said chip with said bond pad area by wires and 

sealing said chip and wires with a resin; 
etching said copper sheet to expose the bottoms of said recesses that are the 

downward protrusions of said first electroplated layer; and 
covering the bottom of the resulting stracture with a pattemed green paint that 

exposes said protrusions of said first electroplated layer serving as said 

external contact positions, 
thereby packaging said BGA IC without utilizing a base plate and solder balls. 

2, The method according to claim 1, wherein said first electroplated layer consists in 
sequence of nickel, gold, nickel and tin, from the bottom to the top, 

3. The method according to claim 1 or 2, after said step of covering the bottom of the 
resulting structure with said pattemed green paint, fiirther comprises a step of removing 
a sub-layer in said first electroplated layer. 




4. The method according to claim 3, wherein said sub-layer is a nickel layer. 

5. The method according to claijn 1 , wherein said second electroplated layer consists of 
nickel, copper and gold. 

6- The metliod according to claim 1, wherein said third electroplated layer consists of 
gold. 
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